Introduction
Let P k (η) be the class of functions p(z) analytic in the unit disc E = {z : |z| < 1} satisfying the properties p(0) = where z = re iθ , k ≥ 2, 0 ≤ η < 1. For η = 0, we obtain the class P k defined by Pinchuk [1] , and for η = 0, k = 2, we have the class P of functions with positive real part, whereas P 2 (η) = P(η) is the class of functions with positive real part greater than η. We can write ( It is known [2] that the class P k (η) is a convex set. Let A be the class of functions f , defined by 5) which are analytic in E. By S, K, S * , and C, we denote the subclasses of A which are univalent, close-to-convex, starlike, and convex in E, respectively. The class A is closed under the Hadamard product or convolution:
where
We define the following.
We note that, for β = 0 and k = 2, f ∈ P(η) ⊂ P for z ∈ E and this implies that f is univalent in E, see [3] . For any real number s, the multiplier transformations I s λ of functions f ∈ A are defined by
It is obvious that I s λ (I t λ f (z)) = I s+t λ f (z) for all real numbers s and t. The operator I s λ has been studied by several authors for different choices of s and λ, see [4] [5] [6] [7] . It is worth noting that, for s any nonnegative integer and λ = 0, the operator I s λ is the differential operator defined by Sȃlȃgeam [8] . Also the operator I s λ is related rather closely to the multiplier transformation discussed by Flett [9] . Using (1.9) and convolution, function f s λ,μ is defined as follows:
where s is real, λ > −1, μ > 0, and f ∈ A. In particular,
. From (1.10) and (1.11), we have
We now define the following.
(1.14)
Preliminary results

Lemma 2.1. If h(z) is analytic in E with h(0) = 1 and if λ 1 is a complex number satisfying
and
where γ is an increasing function of Re λ 1 and 1/2 ≤ γ < 1. The estimate is sharp.
We now apply a lemma in [16] to conclude that h i ∈ P(δ 1 ), i = 1,2, and
, where γ is given by (2.1) and it is an increasing function of Re λ 1 with 1/2 ≤ γ < 1. 
This result is sharp.
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Proof. The proof is immediate when we use (1.4) and a similar result for the class P(β 2 ) in [18] .
. Then, using (1.4), we can write
Now using a result from [19] , we have, for i = 1,2,
This result is shown to be sharp in [19] and consequently (H * p) ∈ P k (η).
Main results
From (1.4) and (3.4), we have, for i = 1,2,
By putting σ 1 = η/(α + β), we see that
Now using Lemma 2.1, we obtain p i ∈ P(σ), where σ is given by (3.1). Therefore, (I 
In this case, we say that f ∈ Q s k (λ,μ,α 1 ,σ 1 ) in E.
where α 1 and σ 1 are as defined in Remark 3.2 and
8)
Proof. We first show that Q From (1.13) and (3.10), we have, for z ∈ E,
and, on using (1.4), it follows that Re {p i (z) + (1/μ)zp i (z)} > σ 1 , z ∈ E, i = 1,2. Now, applying Lemma 2.1, we have Re p i (z) > δ 1 , i = 1,2, where δ 1 is given by (3.8) .
, we proceed as follows. Set
Then, using (1.12), we have
With similar argument as detailed above, we obtain the required result. 
where φ(z)/z ∈ P(1/2) and h i ∈ P(σ 1 ). Using Lemma 2.2, we see that [(φ(z)/z) * h i (z)] ∈ P(σ 1 ) and consequently h ∈ P k (σ 1 ), which implies that φ * f ∈ Q s k (λ,μ,α 1 ,σ 1 ); the proof is complete. 
One may write (see [21, 22] )
where φ i , i = 1,2,3,4, are convex and
Now, the result follows by applying Theorem 3.4. Let μ 1 and μ 2 be linear operators defined on the class S as follows:
Livingston's operator [23] . 
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